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END-MILLS 


STRAIGHT AND TAPER SHANK 


JIG BORERS 


SHELL END MILLS 
AND HOLDERS 











SCREW MACHINE TOOLS 


CIRCLE FORM 
FLAT FORM 
DOVE TAIL 
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SPECIAL CUTTERS 
OF ALL TYPES 
HELICAL MILLS 


ANGLE CUTTERS 
T-SLOT CUTTERS, ETC 


FORM RELIEVED CUTTERS 


Weldon's twenty years’ 
experience in making 
Double-End End-Mills nat- 
urally causes the average 
purchaser to regard it as 

“THE End-Mill House”. 
‘irculation : But Weldon's ability and 
Deedee sae P ‘ experience also covers 
J j the manufacture of ALL 
10,000 TYPES of milling cutters, 
the performance of which 
is fully comparable to 
that of its famous End- 

Mills. 


W rite us about All Your 
Milling Cutter Needs 





“Pioneers tn Fast Sviral Double-end End-Mi 





Judge GRINDRITE .. . 


(Patented) 


by those who use it 
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HEAVY DUTY MODEL 














Recarpess of what your product 
is, if you have accurate grinding to do, 
one or both of the Grindrite models 

Heavy Duty and Jr., should cut costs for 
you and it is particularly true if shapes 
are irregular, unusual or difficult to handle. 


Catalog on request 


Our unexcelled facilities for building 


dies are nationally known. 


Design—Engineering—Construction 


—Pattern Shop 


KOESTLIN TOOL & DIE CORP. 


3601 Humboldt Ave., Detroit, Michigan 
Largest Independent Die Builder 


Allied Products Corp’n. 

Briggs Manufacturing Co. 
Budd Manufacturing Co. 
Buell Die & Machine Co. 
Cadillac Motor Car Co. 
Chatham Malleable & Steel Co. 
Chevrolet Motor Co. 

Chrysler Corp’n. 

Connecticut Tool & Eng. Co. 
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Ford Motor Co. 
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Motor City Tool Co. 

Motor Products Corp’n. 

Motors Metal Mfg. Co. 

Niles Steel Products Co. 
Packard Motor Car Co. 
Reliable Tool & Die Co. 
Superior Tool Co. 

Ternstedt Mfg. Co. 

Triangle Tool, Die & Engr. 
Westinghouse Elec. & Mfg. Co. 
Ambi Budd Company, Germany 
Briggs Motor Bodies, England 
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Nitri-cast-iron 


the Answer 


Nitri-cast-iron, a modern wonder 
metal, is amazing both its users and 
its manufacturer with its phenomenal 
success in widely varying applica- 
tions. Cast in sand or centrifugally 
cast, and then heat treated and nitrid- 
ed, this metal assumes great hard- 
ness and an almost incredible resist- 
ance to sliding wear. It is also highly 
resistant to corrosion and retains its 
extreme hardness at sustained tem- 
peratures as high as 1000° F. 

A few examples of its remarkably 


successful application are shown 








COMPOSTTE 
TOOL AND 


STEEL DIES 
ALLOY STEEI 
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to Abrasion 


above. These include sleeves for in- 


ternal combustion engine cylinders; 
valve guides; piston rings; pump cy- 
linder liners for water, oil, air, steam 
or refrigerants; bushings; plungers; 
cylinder liners for zinc die casting 
machines; valve bodies and seats; 
wire drawing capstans; and other 
parts subjected to extreme wear. 
Nitri-cast-iron is effecting great 
savings for many users. It may save 
for you too. For complete details, in- 
cluding technical data, write for the 


Nitri-cast-iron book today. 


m 


THE FORGING AND CASTING CORPORATION 


FERNDALE (DETROIT) MICHIGAN 


TOoE 
POREENES 


STEEL CAST TO SHAPE 


NEPRI-CAST-ETRON 
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% GROBET SWISS FILES 
have won a reputation for 
supremacy wherever ex- 
act and precise work must 





215 Fairmount-Cedar Bids. - Cleveland, O. be done with files. 
W. M. Phares, Chicago District Representa- 
tive, 1 North Crawford Ave., Chicago, Il. Ask for our catalog YN, 


the most complete of its 
kind, showing more than 
ee SO a P 4,000 different shapes, 


* 


SPECIAL TOOL, DIE AND MACHINE sizes and cuts of precision 
SHOP INSTITUTE files, also files for filing 


1 National Trade Association 


machines, rotary files, etc. 
President Frederick S. Blackall, Jr. 


Vice-President N. A. Woodworth GROBET FILE CORP. 
Sicniiniy:Bemeeneee.....Govage 3, Wadden OF AMERICA 


215 Fairmount-Cedar Building 


Cleveland, Ohio 3 Park Place New York City 
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Hamilton Mill Cut Rotary Files 

Eighteen standard shapes and sizes made up in five 

different cuts. Adaptable for all classes of work and 

for all kinds of materials. Try them on your next job. 
Circular and price list on request. 


THE HAMILTON TOOL COMPANY 


220-248 North ‘‘B”’ Street Hamilton, Ohio 
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We Designed this DRILL 
Especially for YOUR 
HIGH SPEED 


small drilling work 





It works like “a charm,” easy 
to operate, yet rigid in con- 
struction for accurate work. 
Has positive V-Belt drive, 5 
speeds. Spindle of alloy steel 
runs in specially selected ball 
bearings. 


Buffalo No. 14 Drills are built 
in two types—bench or floor: 
and with from 1 to 6 spindles. 


Bulletin 2726-B tells the whole 
story. 


BUFFALO FORGE COMPANY 


477 Broadway Buffalo, N. Y. 
Branch Engineering Offices in Principal Cities 














In Canada: Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


D Nol4 High Sreed 


b ) 


SENSITIVE DRILL 
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CONTOUR MACHINE 

SAWING 
FILING 

POLISHING 

















NOTE: 


See actual sawed cut. Only this .040’ 
kerf is removed with contour sawing. 
Radii as small as 1%’ may be sawed. 
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USE 
Contour 
Machining 
on DOALL 


and 
SAVE! 


30” THROAT CAPACITY 
Contour machining saws 
openings in metal and 
shapes parts in large or 
small radii with special 
temper narrow saws. St 
is not to be confused 
with straight sawing. The 
DOALL is a machine 
tool providing precision 
results in steel up to 8” 
thick as well as in other 
materials. The machine 
also files and polishes. 


Contour Machining is 
industry's newest cut- 
ting process and its star- 
tling savings merit im- 
mediate investigation. 











USE THE BEST! 


The Deep Throat DOALL Metalmaster “MD” Model with 30 inch 
throat and 8 inch work thickness capacity is a heavy duty machine 
tool, yet it is capable of handling smail die work. Itis built to handle 
blades from | inch to 3% inch as well as two widths in assorted files. 
It is a modern machine with a record of savings in numerous plants. 


Send for Free Case Record Book Just Out 
“95 WAYS TO CUT MACHINING COSTS” 


CONTINENTAL MACHINE SPECIALTIES, Inc. 


NEW YORK 1301 Washington Avenue CHICAGO 
MINNEAPOLIS, MINNESOTA 
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Perfect Workmanship Required 


We submit this unusual “‘job”’ as evidence of our ability to fulfill the 
most exacting precision requirements in the building of special tools. 
THE PRODUCTS THE MATERIALS 

Collapsible taps of special de 
sign for threading pipe and cou- 
plings from 5” to 14” in diameter 


A high grade of tool steel and 
S.A.E. No. 4150, both normalized 


. Each consisted of 60 parts, aside and heat treated. 
from sueh standard items as 
screws, dowel pins, ete. THE TOOLS 


THE SPECIFICATIONS 


’ Special tools and fixtures were 
All parts interchangeable 


ground to a tolerance of + .0002 required throughout. . . All were 
inch. designed and built by us. 


THE RESULTS 

Parts were perfectly machined, and, under our system 
of ‘‘spot’’ and final inspection. assembly of the complete 
taps was readily accomplished to conform with all 
specifications. 

id 
We have the skill, the equipment mate your special tooling and pre- 
and the experience. May we esti- cision machine work? 


THE BUNELL MACHINE & TOOL CO. 


Dies - jigs - Fixtures - Gages - Tools ° Machines 


1600 East 24th Street, Phone PRospect 2681, Cleveland, Ohio 
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Hk recent vast strides made in the science 
of Chemistry and Metallurgy, have made 
EMPCO STEEL possible. 
exhaustive experiments and trials have made 


EMPCO CRANKSHAFTS available. 


Careful research, 


CUSTOM BUILT. ... 


They were designed to cope with the need 
for extra heavy service during time of intense 
production activities and to handle heavier 
Since the time when EMIPCO 
first the 
toughest jobs around, the news has spread 


gauge stock. 


crankshafts were pitted against 


that they really are “brutes for punishment,” 


All have given at least twice longer seri 


and many have exceeded even our oWn"@¥=) 


pectations! 


OF ALLOY STEEL, HEAT ARCATED . .” . 


Steels used in the 
ipksbafts. There is 
test! §=EMPCO Crank- 


aracteristics to meet 


There are many ty 
manufacture of 
ONLY ONE BE 
shaft Steel hag 

the most ex 


quirements. It is alloyed 


with the base metals, melted, poured 


We solicit your inquiries, 


and_ forged 
the 


Scientific heat treatment | 


under expert supervision, to 


achieve highest physfl properties. 
out all the 


rugged qualities of this fir 


EMPCGg 
1650 
and hay 
EKMPC 


shaft Steel 
| hardness 


Forgings of 
normalize at wit 
of 228-241 
110,000. 

to 1550°, 


attaining a B 


strength of 

are heated 

drawn to 900°, 

ness of 269 to 300 

and a tensile stg f 145,000 to 165,000 
Ibs. per 5 


ANDODELIVERY ... 


FMPCO crankshafts assure less frequent 


xeplacement cests and fewer 


production schedules 
economy at even twice the price! 


interrupted 
They are a worth while 
However, 
our extensive facilities enable us to quote a 
remarkably low figure. We cordially invite 
and manufacturers of 


inquiries from users 


Power Presses. 
Delivery may be expected with unusual 
promptness — determined only by the size 
of the crankshaft and the urgency of your 
requirement. 


Write for our latest Catalog of Machine Parts. 
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Danly Knurled Socket Head Cap Screws 
are accurate to every dimension and 
thread—and offer two big advantages 
besides. 

Oily fingers don’t slip on these Danly 
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knurled head cap screws. The mechanic 
can drive them farther by hand before he 
has to use a wrench. He does it easier— 
he does it faster—and the saving in setup 
time is multiplied by the number he uses. 


DANLY KNURLED HEAD CAP SCREWS 


In addition to easier setting, another 
big feature of Danly knurled socket head 
cap screws is in the simple and effective 
method of locking them in 
hardened metal. They’re made of care- 
fully selected screw stock that has the 


soft or 


kind of strength that stops fractur- 
ing and mushrooming. Ask for fuil 
details. 

Precision Pays—secure it by specify- 
ing Danly Knurled Socket Head Screws 
for your work. 


DANLY DIE SETS AND DIE MAKERS’ SUPPLIES FROM THE 8 DANLY BRANCH OFFICE STOCKS 


LONG ISLAND CITY, N.Y 
DETROIT, MICHIGAN 
CLEVELAND, OHIO 


36-12 34th STREET 
1549 TEMPLE AVENUE 
1745 ROCKWELL AVENUE 


DAYTON, OHIO 
PHILADELPHIA, PA 
ROCHESTER, N.Y 


990 E. MONUMENT AVENUE 
3913 N. BROAD STREET 
16 COMMERCIAL STREET 


MILWAUKEE, WIS.,513 EAST BUFFALO STREET 


DANLY MACHINE SPECIALTIES, Inc.,2121 So. 52nd Ave., Chicago, Ill. 


DANLY 


DIE MAKERS’ 
SUPPLIES 
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Every Shop HAS USE FOR THE 
UNUSUALLY POWERFUL 


MAXWELL UTILITY GRINDER 





TYPE E Complete as illustrated for internal and external grinding. 
¥2 H.P. five speeds 3500-14000 R.P.M..—$170.00 


SUPERIOR IN DESIGN, CONSTRUCTION AND PERFORMANCE 


A precision tool with many applications: Grinding on lathe, shaper or planer. A 
complete motor-driven spindle unit on internal grinders. A complete motor-driven 
internal unit on cylindrical grinders. A complete motor-driven head on small 
cylindrical and tool and cutter grinders. Furnished with spindle reversed, at no 
additional charge. 
There are other grinders, but only one MAXWELL. We will gladly let you be the 
judge in your own shop. 
MOTOR—heavy duty, ball bearing, constant speed, mounted on 
rubber. SPINDLE equipped with four precision ball bearings, 
always perfectly adjusted regardless of temperature or wear. 
We manufacture other sizes and types. 


——= THE MASTUR 
wee \ Precision BORING HEAD 


3 SIZES 
No. 5—Boring Cap. 7” $37.50 
No. 6—Boring Cap. 11” 65.00 
No. 7— Bng Cap. 15” 90.00 
c 
‘ 


3 y TRULY THE LAST WORD IN BORING TOOLS .. . 
a UNCONDITIONALLY GUARANTEED . . . YOU BE THE JUDGE 
Small, compact and rigid with exceptionally large boring capacity. Made without 


a gib. Direct reading in thousandths. Vernier reading in two-tenths of a 
thousandth. Every working part adjustable for wear. 


Send for descriptive circulars. 


F. A. MAXWELL COMPANY 


310 Broadway Bedford, Ohio 







- 
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MODERN DIE-MAKING MACHINES 


New EFFIcIENCY 
New PERFORMANCE 











(ROB OPEN END BAND SAWS 


Never has there been a Metal 
Band Saw with so many practical 
features built into it... features 
that mean speed, accuracy and 
economy in die-making. Here is 
a machine that will handle heavy 
massive dies or small delicate ones 


with equal ease and precision. 


NO BRAZING 
NO WELDING 


Brazing and welding are entirely 
eliminated with this machine. 
It requires but 20 seconds to set 


up for internal sawing. 


25% to 100% FASTER 


Let us prove to you that this machine will saw out dies from 
25% to 100% faster than any other die-saw. Send for com- 


plete detailed catalog. 
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ADJUSTABLE WHILE RUNNING! 





HOW WOULD 
YOU DO 
THESE JOBS? | 








Illustrations show portions of a large experimental 





casting (4x5 feet) having nine hubs and bosses to 
be bored, faced, counterbored, chamfered, outside 
diameters turned, grooves cut inside and out, out- 





side shoulders faced, undercut, etc. Accuracy and 
quick delivery were vital. Finished complete on 
Pratt & Whitney Jig Borer equipped with Pre 
cision Universal Tool Head. Time and cost about 
one-third of that required if wrench-adjusted 
plain boring heads had been used and makeshifts 
“rigged up” for turning, facing, undercutting, etc. 


Pratt & Whitney Company have adopted the 
Precision Universal Tool Head for their Jig Borers 
which are now specially arranged to fully utilize 





the versatility and speed of this indispensable tool. 


THE PRECISION UNIVERSAL TOOL HEAD 


This outstanding tool brings all adjustments under absolute micrometric control of the oper- 
ator at all times and all speeds WITHOUE STOPPING TOOL OR MACHINE. 


It is the fastest and most accurate boring tool in existence. But in addition to that, it also 





faces, counterbores, turns outside diameters, mills flat surfaces and slots, undercuts, recesses, 
back-faces, trepans and does an almost limitless range of ““headache” jobs that are utterly 
impossible with wrench-adjusted “‘offset’’ boring heads because such older types of tools can- 
not be cross-fed or adjusted while running. 


One size Precision Universal Tool Head bores all holes from ;';” to 16” diameter and will 
pass through any hole where a 4” bar will follow. Unsurpassed for internal threading. 


Let us send you bulletins and additional information. 





THE PRECISION TOOL COMPANY, Bridgeport, Conn. 
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Die Casting and Plastic Molding Offer New 


Opportunities for Tool and Die Builders 


¢¢ ¢ 


By H. E. 


BOLLINGER, President 


Phoenix Ice Machine Company 


¢¢ ¢ 


OOL and Die Shops have excellent 
opportunities to expand their opera- 
tions into two industries which each 
year are becoming increasingly impor- 
tant. I refer to the making of die cast- 
ing dies and plastic molding dies. 
Plastics are still in a state of highly 
interesting development and _ product 
adaptation. Recently in Cleveland, Gor- 
don Brown, general sales manager of the 
Bakelite Corporation, before some 200 
members and officers of the Chamber of 
Commerce, traced the development of 
this industry from its inception in 1907 
to the present day. In the intervening 
period, he stated, more than two thou- 
sand formulas for materials had been 
adapted to a myriad of uses. 


These pioneers in plastics had to work 


out their equipment as well as _ their 
processes. Likewise, early manufac- 
turers of die castings generally de- 


veloped their own machines and also es- 
tablished their die making facilities. But 
as both groups broadened their activities 
and it became possible to manufacture a 
wider variety of products, new die cast- 
ing machines and plastic molding ma- 
chines were developed and offered for 
sale to firms who wanted to make their 
own products. 

Both die casting machines and the 
newer plastic injection molding machines 
require dies. The earlier method for 
making products of plastic materials is 
with compression molds but with the de- 
velopment of the newer plastic materi- 


als, such as cellulose acetate, acrylate 
and polystyrene, the injection type of 
machine has been developed. In this the 
material in powdered form is converted 
into its plastic form by means of heat 
and then is forced into steel molds or 
dies under hydraulic pressure. The dies 
for use in both machines are similar ex- 
cepting that those for plastic molding 
must be much better finished, that is the 
cavities must carry a very fine surface 
finish, a high polish. 

Recently when we displayed a new 
Lester-Phoenix die casting machine and 
a plastic injection molding machine at 
the Detroit Machine and Tool Show, we 
attracted individuals who saw the pos- 
sibilities for employing the machines in 
the manufacture of their products. In 
almost every instancé, however, inquiry 
was made as to sources from which to 
obtain dies. 

It should not be necessary for the pur- 
chaser of either a die casting or a plastic 
molding machine to install facilities for 
making dies. Hundreds of TDM Shops 
are qualified as to skill of personnel and 
they have the equipment necessary for 
such work. They are accustomed to 
turning out precision tools economically, 
and even though some additional equip- 
ment may have to be added here and 
there, they will be justified in doing so 
because they will be extending their ac- 
tivities intc two industries which will 
continue to develop new products and 
broaden distribution, thus increasing the 
use of dies. 
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J. J. KOHL 





INTERNATIONAL 
TOOL COMPANY 





DAYTON, OHIO 





Reg. U.S. Pat. Off 
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Machinery Creates Employment 
o¢ ¢ 
By W. J. CAMERON 
Ford Motor Company 
¢* ¢ @ 
This radio talk delivered by Mr.Cameron tries, be he manager, foreman, or 
on February 13th, 1938, has been widely worker. It states the facts and since 


quoted but we feel that it is such a sig- 
nificant and thoroughly convincing con- 
tribution to today’s all-important dis- 
cussion of ‘“*Machinery and 
ment,”’ that it 


be placed in the hands of every man 


Employ - 
should in its entirety 


whose interests depend upon the con- 


tinuing development and operation of 


the manufacturing plants of all indus- 


it is manifestly impossible for one pub- 
lication to reach all to whom these facts 
should be made available, we make the 
suggestion that either this particular 
number of our publication be passed on 
so that it may be read as widely as pos- 
or that the Ford 
Motor Company, Dearborn, Michigan, for 
copies of the leaflet itself.—The Editor. 


sible officials write 





Sd 


ECENTLY an eminent British sci- 
R entist advised a moratorium on in- 
vention; society, he thinks, is inventing 
itself into unemployment and other diffi- 
culties. One of our Congressmen has 
introduced a bill to prohibit labor-saving 
and labor-serving machinery. Another 
Congressman urges that machines be 
heavily taxed to discourage their use. 
To expose the absurdity of such ideas, 
they should be applied first to the two 
most common of our inventions and ma- 
chines—the wheelbarrow and the clock. 

At Dearborn we are working on an 
exhibit for the New York World’s Fair 
next year to visualize this ancient con- 
troversy between handwork and machine 
work as to their effect on employment. 
A very simple object has been chosen for 
the illustration—the inner shell of the 
hubcap of a Ford car. This article, made 
by machinery, costs 12-and-a-fraction 
cents. But the dies to shape it cost 
$13,328, and the automatic press to 
stamp it costs $30,770—a machine cost- 
ing $44,098 to make a 12-cent article. 
That is merely the cost of the press, it 


16 


° * 

does not include the cost of factory space 
to house it, of generating the power to 
operate it, or expert service and replace- 
ments to maintain it. To pound out that 
inner shell by hand would cost only $24 
for tools. So, in the Ford exhibit, an 
expert handworker will be installed, and 
a press will be installed beside him that 
will turn out 2,160 of these shells in the 
time it takes him to make one. The ma- 
chine method and the hand method will 
thus appear in dramatic contrast. Those 
who view the exhibit will naturally think 
of the effect of machinery on employ- 
ment. And that is the intention. What 
is the answer? 

The first part of the answer is that 
machinery begins to create employment 
before ever it goes into production. Take 
this press. Divide its price by a day’s 
wage of, say, $7—for every dollar of 
material cost is ultimately reducible to 
someone’s work. At this rate the press 
and dies represent 6,300 days’ work, 
which, at five days a week, 52 weeks a 
year, amounts to 24 years, two months 
and two weeks of work. You may divide 
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that amongst as many men as you 
please, but a total of 24 years of employ- 
ment at $7 a day has gone into that 
press and its equipment before it does 
a stroke of work. Whatever its after 
effect, you can see that the first effect 
of the machine is to create employment. 

Now we put this press into produc- 
tion; it turns out 2,160 hubcap shells 
while a handworker is pounding out one. 
Would there be more jobs if only hand- 
workers were employed?—for, really, it 
seems that this press, at this production, 
must be destroying 2,160 possible jobs. 

Very well, let us consider making this 
article by hand. At first glance, it seems 
to offer an advantage. Equipping a man 
with hand tools at $24 would seem to be 
a great saving over a $44,000 press. But, 
to produce as many hubcaps by hand, 
and to equip 2,160 men to do it, would 
cost $7,742 more than the press. At once 
the cost of producing that shell would 
be increased by 17% per cent for tools 
alone. Then, there would have to be a 
factory to house those 2,160 men, which 
at Ford standards would cost at least 
half a million dollars and about $38,000 
a year to maintain, not including the 
cost of its two acres of land. A press 
requires 360 square feet of space; the 
handworkers with their benches would 
need 116,640 square feet of space. 

But, let us say that for the sake of 
employment all this were. done—you 
would expect to pay these men at least 
as much as men on the press are paid, 
wouldn’t you ?—for the handworker works 
much harder. In an 8-hour day, then, 
a man could pound out 2.7 hubcap shells. 
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For the material used, and the day’s 
wage of $7.20 now paid on that work, 
those shells would cost about $2.50 each. 
Pretty high for an article that can be 
made for 12 cents! Maybe you think you 
would be willing to pay that;—‘“in the 
interest of employing those men,” you 
say, “I would pay that higher cost.” But 
would you? We can say quite definitely 
that you would not. For if this principle 
were followed throughout all the manu- 
facture of an automobile, you would not 
be buying a car at all. It is calculated 
that the cost of making a 1938 Ford car 
on this basis would be $17,850. And at 
such a price, not 50 cars a year would 
be sold. There would not be work for 
one of those 2,160 men you are anxious 
about, nor for the 125,000 other men in 
the Ford industry alone. Without ma- 
chinery there would be no automobile 
industry. 

“Well,” you say, “that would be bad. 
Could not you avoid that by paying for 
handwork just what it is worth?” 
Hardly, for under that arrangement a 
man on this hubcap shell job would earn 
about 18 cents a day—about what they 
pay in China. 

No, it will not work. Three million 
men are normally employed in making, 
selling and servicing cars, because with 
machinery cars can be produced at prices 
people can pay. And that, in turn, 
creates jobs at wages that enable people 
to buy. The cars, the jobs, the wages 
would not be there, were it not for ma- 
chinery. From its very inception, down 
to the last turn of its wheels, industrial 
machinery creates employment. 


Machine and Tool Progress Exhibition a Success 


HE attendance at the American 
yy of Tool Engineers Show held 
in Convention Hall, Detroit, Michigan, 
March 9-12th, was an enthusiastic one. 
Registrations totaled 23,755. Some 
came from cities as far distant as New 
England but the majority registered 
from Detroit and Michigan. 

About 1,100 visitors who came from 
the cities where automobile manufactur- 
ing activities are not the first considera- 
tion accepted with avidity the oppor- 
tunities to inspect Detroit industrial pro- 
duction plants, among them the Cadillac, 
Chrysler, Ford, Hudson and Packard 


automobile plants, Timken Detroit Axle 
Company and the United States Rubber 
Company. 

There were 162 exhibitors at the Show 
and several sales of exhibited products 
were reported. Machines which were in 
actual operation included several for 
plastic moulding, welding, gear cutting 
and riveting. 

Coming, as it did, when production 
activities in many industries were at a 
low ebb, the officers of the Society of 
Tool Engineers are to be congratulated 
upon the interest which they were able 
to arouse. 
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An Unusual Progressive Die 


Produces 24 Paper Washers of .004 in. Stock 
at Each Stroke of the Press 


T is not usually possible to build in- 


terchangeability into a progressive 
die; however, the die illustrated here- 
with has completely interchangeable 


punches and buttons. It was built by 
the Northeastern Engineering Company 
of Detroit, Michigan, for the inter- 
changeable manufacture of any size 
paper washers up to 1% in. diameter. 
Retainer plates were designed by Hovis 
Screwlock Company, Detroit, Michigan. 
The Screwlock principle securely locks 
punches and dies but also permits easy 
removal. 

In a die of the type here shown, punch 
clearance may be only .00025 in. on a 
side which necessitates very close to per- 
fect workmanship in the making of re- 
tainer plates, punches and button dies. 


Because with the Hovis Screwlock prin- 
ciple of retaining there is no tendency to 
crowd the punch to one side either in 
the piercing or stripping cycles, it is par- 
ticularly adaptable for this type. 

In operation this die produces two 
nesting paper washers of .004 in. thick- 
ness in each run. There being three 
punches of each size, it produces six com- 
plete washers at each stroke of the press 
for each layer of paper stock used. Four 
thicknesses of paper being run at one 
time, there is actually a production of 
twenty-four washers with each stroke of 
the press. 

When handling paper at high speeds, 
considerable static electricity is gener- 
ated. This makes it necessary to take 
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unusual precautions in designing and 
making the transferring and lifting 
mechanisms which are a part of every 
progressive die. 

To assure absolutely accurate opera- 
tion it was also found necessary to lap 
all guide pins. Guide pin bushings in 
this die are blind and equipped with felt 
wipers and lubricators to make certain 
that no dust or grit can destroy the fit 
of the guide pins and thus ruin the die 
alignment. 

It is claimed that the Hovis Screwlock 
principle not only permits great accu- 
racy in die construction but also that it 
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is so basically strong as to make the 
use of progressive dies possible for pro- 
ducing parts from steel as thick as #4 
in. Records of actual operation for more 
than two years, and the production of 
as many as 12,000,000 pieces without 
failure, are offered as evidence of this. 

The principle of using the screw as 
a locking device is ages old and in its 
adaptation of this for the retaining of 
punches and dies, the Hovis Screwlock 
method provides the simplest of the in- 
terchangeable types because all intricate 
parts and delicate mechansims are elimi- 
nated. 





Saves Hours of 
Set-up Time 


Accurate to 


Precision Limits 637 Mt. Elliott Ave. 








The MAGNA-SINE 


A Magnetic Sine Table Adjustable to 
e ANY DESIRED GRINDING POSITION 


ROBBINS ENGINEERING CO. 








Detroit, Mich. 
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5611 Herman Ave., N. W. 








@ New and salvage work on gauges, dies and machine parts. 
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Measuring Surface Quality* 


4 


e 


By George A. Stetson, Editor 


Mechanical Engineering 


¢ 


ROGRESS in machine-shop practice 

has been a race between precision and 
fine surface finish on one hand, and the 
accurate measurement of these charac- 
teristics on the other. One recalls the 
elation of Watt in discovering that Wil- 
kinson’s boring mill could machine an 
engine cylinder true to within the thick- 
ness of a shilling. No elaborate instru- 
ments were needed for such measure- 
ments. Adoption of the system of inter- 
changeable-parts manufacture early in 
the nineteenth century, however, de- 
manded greater accuracy in adhering to 
design dimensions than could be obtained 
by the hand-fitting of one part with an- 
other mating member in the same assem- 
bly. In the Connecticut arms shops, 
therefore, gages and the art of gaging 
were developed to meet the need for 
standards of measurement; and even the 
unit of measurement itself had to be pre- 
cisely defined. Thus it has frequently 
happened that just about the time pro- 
duction methods reached the point where 
dimensions could be produced as accu- 
rately as they could be measured, new 
techniques in measurement would be de- 
veloped, and the challenge was thrown 
out to machinists to reduce the limits of 
tolerance and increase the economic pro- 
duction of more perfect and accurately 
dimensioned surfaces. 

Side by side with these improvements 
in machine production and management 
came designs of machines whose proper 
functioning depended on the possibility 
of securing precision with economy. The 
automobile with hand-scraped moving 
parts that had to be worn in by a thou- 
sand miles of careful driving gave way 
to the modern car, more cheaply pro- 
duced, that can be safely operated with- 
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out this precaution. Routine shop pro- 
duction today has attained a degree of 
precision found only in the toolrooms of 
yesterday. A striking example of what 
this means is to be found in plants pro- 
ducing airplane engines, and more re- 
cently of the mass production of low- 
powered Diesel engines. 

So far have we progressed in this race 
between the ability to produce and the 
ability to measure high-quality surfaces 
that a number of new techniques in 
measurement have been devised. In the 
November issue of Mechanical Engineer- 
ing an extensive review of Schmaltz’s 
classic in the German language on this 
subject provided engineers in this coun- 
try with a survey of these techniques; 
and this month the writer of that review 
presents an extensive article on the pro- 
filometer, developed for laboratory and 
also for production use, by means of 
which it is possible to secure magnified 
records of surface irregularities of 
almost molecular dimensions. The lay- 
man reads with amazement that reliable 
rugged units have been built that make 
records of magnifications of the order of 
50,000, at which magnification “a 
microinch is nearly i in. on the record 
and a human hair would be about 15 ft. 
across. This magnification is necessary,” 
the authors continue, “to record the sur- 
faces being used in every-day production 
of automobiles and other machinery.” 

We appear to be just at the beginning 
of an exploration of the subject of sur- 
face finishes and of the development of 
techniques for laboratory and routine 
production use by means of which such 
finishes can be examined and rated. The 
paper referred to is one attempt to 


bring measurement abreast of produc- 
tion. 
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New Parker Portable Grinder 
Developed for Precision Work 


The illustration is of the Parker No. This operation requires an unusually 
3 Portable Grinder mounted on a pre- smooth running motor which, in this 
cision lathe and grinding the thread of instance, is being accomplished with 
a master lead screw. Parker precision bearings. Thread grind- 


ing also demands absolute 
accuracy, which is achieved 
only by a correctly balanced 
motor and spindle and a 
resultant freedom from all 
vibration. The Parker grinder 
requires no spindle change 
for adaption from internal 
to external grinding. 

For descriptive circular 
TD, write Majestic Tool and 
Manufacturing Company, 
2948 Woodbridge Street, East, 
Detroit, Michigan. 








JOHANSSON 


ACCESSORIES 





INCREASE THE 


Your Johansson Blocks, 





used with an Adjustable The Scriber and blocks 
USEFULNESS OF Holder, a Scriber and in Holder with Foot Block 
Center Point, enable you draw fines at a given 
to scribe an arc. distance above a plane. 





JOHANSSON 


GAGE BLOCKS 








There are other acces- 
sories and larger sets. 
Complete information in 
Catalog No. 12. Write to 





FORD MOTOR COMPANY A set of jaws with blocks pe ie ean be 
Johansson Division BR a ee set No. 44, $65 with the 
Dearborn, Michigan fiat or convex surfaces. case. 
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Carboloy Consolidates All Activities 


In New D 


LANS for a new factory and general 
office to be erected in Detroit are 
announced by W. G. Robbins, President 
of Carboloy Company, Incorporated, 
manufacturers of cemented carbide tools. 
The new plant will consolidate the 
company’s manufacturing facilities which 
are now in three separate units in Cleve- 
land, Ohio, Stamford, Connecticut, and 
Detroit, Michigan. Construction, under 
the supervision of the General Electric 
Realty Corporation, will be in three units 
with a total area of 138,000 square feet. 
The manufacturing plant itself is to be 


etroit Plant 


a one-story building with an area of 
about 100,000 square feet, while a sec- 
ond building of two stories, approxi- 
mately 18,000 square feet, will house re- 
search laboratories and factory offices. 
The general office building, also of two 
stories, in front of the manufacturing 
units will face 8-Mile Road, the prop- 
erty being a 40-acre tract one mile east 
of Van Dyke Avenue. 

The Carboloy Company is a_ sub- 
sidiary of General Electric Company and 
when operating at full capacity employs 
about 500 persons. 





STAMPINGS TOOLS. DIES 


Our Business ... to serve you 


THE BOEHM PRESSED 


2225 West 63rd Street 


STEEL CO. 


Cleveland, Ohio 











You Can Afford 





Berkeley Lathe Drives Really Pull 


Unit Motorization 
With Berkeley Drives 


There is a Berkeley Motorized Drive Unit 
for every type of machine. 


To insure perfect operating performance of 
both drive and machine, each unit is indi- 
vidually designed ... 


To insure lowest possible cost of each unit, 
it is constructed of Berkeley Standardized 
parts. 


Let us submit reliable recom- 
mendations and an estimate of the 
cost of modernizing your equip- 
ment. Savings are worth-while. 


Our new catalog illustrating Berkeley Indi- 
vidual Motor Drives on more than 30 differ- 
ent types of machine tools is ready. Send 
for your copy. 


THE BERKELEY ENGINEERING COMPANY 


1379 East Seventeenth Street 


Cleveland, Ohio 
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The Measures of Value are... 
PRODUCT 
QUALITY 


and QUANTITY 


The price of a special tool, a set of dies, a mold or a 
machine is the last item for consideration—never the first. 
The lowest priced tooling can be ruinously expensive if the 
quality of the part or product produced is inadequate. Like- 
wise, tooling which does not have the stamina requires re- 


placement too soon. 


What tools, dies and machines of every description will 


accomplish is determined primarily by three factors 


ingenuity and correctness of design, quality of materials and 
parts, workmanship. The three are interdependent. Failure 


in one can bring failure in all. 


To illustrate : Incorrect design generally causes function- 
al failure; poorly drawn details and inadequate specifications 
jeopardize workmanship. Materials which do not stand up 
affect tool quality and product quantity; parts which are not 
of first quality can ruin a tool. Workmanship, the most 
important of the three “ingredients,” must include skill, 


experience and understanding of the tooling problem. 


Actual tool and die and machine building experience can 
go far in overcoming faults in design, omissions in specifica- 
tions, even incorrect dimensions. When materials have not 
been well selected, skill and experience in machining and 


assembly can frequently help the situation. 


Every argument is favorable to measuring the value of a 
special tool, die or machine by its production—both quality 


and quantity, and not its first cost. 


SPECIAL TOOL, DIE & MACHINE SHOP INSTITUTE 


A NATIONAL TRADE ASSOCIATION 


This advertisement is one of a series intended to describe the TDM Industry. 
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Who Reads Too. DiEM 


@ Articles. editorials and advertisements which appear in este 
Tool+Die+ Machine PROGRESS are continually drawing com. |_ pro 
ments. In order that advertisers and other readers may it i 


know something of the individuals and firms who are attracted | wit 


by them, we have taken from our files a group of Jetters ‘ind 
Every letter was signed by the inter- RE 


which are typical. 





NATIONAL SEAL COMPANY, INC. 
Mfrs. “Duplex” Seals, “Titenrite” 


Seals, Continuous Thread Screw Caps 

We find your publication very inter- 
esting and I would certainly appreciate 
being placed on your mailing list to 
receive Tool.Die.Machine PROGRESS. 
May I suggest that it be forwarded 
direct to my home address Inci- 
dentally I passed along the August 
issue to our superintendent who 
also has charge of our tool room, He 
likewise found the publication of in- 
terest. 

. 4 


WHEELING STEEL CORPORATION 


Kindly place my name on your mail- 
ing list for your monthly publication. 
Sd 
BUCYRUS-ERIE COMPANY 
Shovels and Cranes 
I was very much interested in the 
article on Tool Designing & Estimat- 
ing appearing in the February issue of 
Tool.Die.Machine PROGRESS, If it 
would be possible to send me a copy 
of the first two articles on the same 
subject, it would be greatly appre- 

ciated. 





e 
THE BOSSERT COMPANY, INC. 
Metal Stampings 
The writer is much interested in the 
August copy of Progress Magazine 
which you sent to our President. If 
you would care to send us 4 more 
copies of this number and put us on 
your mailing list, we would appreciate 
it. Copies may be marked for the 
attention of Asst. General Mer., 
Works Manager, Tool Engineer, Chiet 
Inger. 
S 


SWEDEN FREEZER 
MANUFACTURING COMPANY 


Manufacturers Fast Freezing 
Equipment 
Will you please place our name on 
your mailing list for PROGRESS 
Magazine. We would very much appre- 
ciate having this valuable publication 
as we are well acquainted with its in- 
teresting editorials on the latest types 
of equipment, as well as your many 





advertising pages where we find most 
of the 
sented. 


modern machine tools repre- 


MINNEAPOLIS-HONEYWELL 
REGULATOR CO. 


Automatic Control Systems, Brown 
Instruments for Indicating, 
Recording, Controlling 


M. — of our engineering department 
has asked me to make arrangements 
for having his name placed on your 
mailing list to receive copies of Tool. 
Die-Machine PROGRESS each month. 
Will you kindly advise me as to what 
steps I must take in order to have this 
service rendered? 





THE P. A. GEIER COMPANY 
Mfrs. Electric Products 


Please be advised that our purchas- 
agent’s name is... We would also 
inte ¢ additional copy of your 
publication, Tool.Die.Machine PROG- 
RESS, addressed to Engineering 
Dept. 
4 


THE PREST-O-LITE CO., INC. 
Gas Tanks & Appliances 


I would appreciate the placing of my» 
name on your mailing list for Tool. 
Die. Machine PROGRESS, The in- 
formation and advertisements which it 
contains are very help and I would 
like to receive a copy regularly. 


Sd 


UNITED STATES RUBBER 
PRODUCTS, INC. 


Will you please send us, addressed to 
the writer, a copy of the February 
issue of Tool.Die.Machine PROGRESS, 
containing an article entitled “Rubber 
Scores Another Victory Over Vibra- 
tion.” If you will advise us the charge 
for this magazine we will send you a 
check in payment. 











DETROIT STAMPING COMPANY 
Dies & Stampings 


We thank you for your letter of the 
1S, and also copy of PROGRESS Maga- 
zine. We think this publication is an 
interesting looking one and seems to 
enjoy the respect of some very good 
advertisers. We would like to remain 
on your list to receive this magazine 
and will thank you to have it addressed 
to the writer. 
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MACHINE PROGRESS? 


1 


Ss 


ested individual . . . 
production manager or engineer. 


| with authority to buy or recommend. 
‘individualize the circulation’ of Tool: Die: Machine PROG- 
RESS that makes it effective for advertisers. 


It 


be he president, purchasing agent. 
And, being interested, 
it is only reasonable to believe that he would be the man 
is this effort to 


* * * * 








METAL STAMPING WORKS 


Manufacturers of Furniture and 
Cabinet Hardware 
Please put me on your mailing list 
to receive Tool.Die.Machine PROG- 
RESS. 


. 

THE KIRK & BLUM MFG. CO. 
Ventilating, Drying & Air Conditioning, 
Sheet Metal Prod., Industrial Ovens, etc. 

We note that you have been sending 
a copy of Tool. Die.Machine PROGRESS 
to our Mr. ... now deceased. In the 
interest of Keeping your mailing list 
up to date we suggest that you change 
your records and send future copies to 

. Superintendent. 


CENTURY ELECTRIC COMPANY 
Motors and Fans 

The writer would appreciate receiv- 
ing your magazine, ‘Tool. Die.Machine 
PROGRESS, regularly. 

Sd 
THE GARTON TOY COMPANY 
Mfrs. of Children’s Vehicles, Hose 
Reels, Baby Walkers, Sleds, etc. 

We recently saw several copies of 
The National Tool and Die Journal and 
are very much interested as we find 
much information that applies to our 
industry. Under the cire stunces we 
are wondering whether ould be 
Kind enough to place us on your mail- 
ing list. If so, we will be very grateful. 


° 
B. F. GOODRICH COMPANY 


We would greatly appreciate receiv- 
ing 2 copies of your February issue 
containing Mr. Rowe's article on rub- 
ber mountings. 







Sd 
INTERNATIONAL SILVER 
COMPANY 
Would you please send me C.0.D. the 
March edition of the National Tool & 

Die Journal? 


a 
THE WACO AIRCRAFT CO. 


As a reader of your magazine, we 
will appreciate receiving the Porter 
Hardness Conversion Chart as men- 
tioned in the July issue of PROGRESS 
Magazine. 





RCA MANUFACTURING CO., INC. 
RCA VICTOR DIV. 


I would be very pleased to have you 
place me on the mailing list of your 
magazine. 


e 


UNIVERSITY OF MICHIGAN 
Dept. of Metal Processing 


I have very much enjoyed your pub- 
lication Known as Tool. Die.Machine 
PROGRESS. I think you are doing a 
very good service in abstracting many 
of the excellent papers issued by asso- 
ciations, so that they are brought to 
the attention of many of us not con- 
nected with those associations, I am 
referring particularly to the abstract 
on page 24 of the October issue entitled 
“Machines & Working Hours.” 


Sd 


THE NORTH ELECTRIC 
MFG. COMPANY 


Machine Switching Telephone Systems 


Please send me 2 Posters and Bulle- 
tins pertaining to the new Ohio Law— 
Working Hours for Women—as sug- 
gested on page 39 of PROGRESS in the 
September issue, 









od 
WRIGHT AERONAUTICAL CORP'’N. 


We note with interest your article 
on the use of rubber to overcome 
vibration, written by Mr. T. S. Rowe 
of the B. F. Goodrich Co., in your 
February 1938 issue of ‘I 1. Die. Ma- 
chine PROGRESS, If you « 
do so, we wo very greatly appreciate 
your sending us two or three copies of 
the above mentioned issue as we be- 
lieve it will be of great value in our 
vibration problems, Thank you for 
anything you can do for us in this 
matter. 






5 
EX-CELL-O CORPORATION 


We would appreciate your directing 
a copy of your magazine to the atten- 
tion of our . General Foreman, 
Mehry. Div. 
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Die Designing and Estimating 


By CHARLES BOHMER 


This third article continues the series on “Tool Designing and Estimat- 
ing” as this subject is being taught to Tool and Die Shop apprentices under 
the auspices of the Chicago District of the Tool-Die-Machine Shop Insti- 


tute in the Carl Schurz High School. 


The author, Charles Bohmer, tool 


superintendent of the Federal Tool Corporation, is one of the class 


instructors. 


Simple Blanking Dies 


LANKING dies play a very impor- 

tant part in modern industry for 
their operation is the primary step in 
production where press stampings are 
used. There are two types, the “drop- 
through” and the “compound.” The 
“drop-through” has a die block mounted 
on the die shoe, while the “compound” 
has it mounted on the punch holder. As 
the name implies, in the “drop-through”’ 
die the blank drops of its own weight or 
is ejected through the die by means of a 
knockout or shedder. The advantages of 
“drop-through” dies are speed and sim- 
plicity in operation, while the ‘“com- 
pound” die is advantageous where 
straight or flat blanks are required or 
when the blank is too large for the 
“drop-through” construction. 

The following is a thorough explana- 
tion of the “drop-through” die for sim- 
ple blanks without perforations. The 
component parts of the die are the die 
block, the punch, stripper, front and 
back gages, the stop and the die set. 


THE DIE BLOCK 


As stated previously, the die block of 
the “drop-through” die is mounted in 
the die shoe and the blank is ejected or 
the die is cleared of the blanks by their 
falling through of their own weight. The 
thickness of the die block varies in ac- 
cordance with the severeness of the op- 
eration. Severeness is determined by 
the texture, thickness and quantity of 
blanks required. The steel used for die 
blocks is generally of the oil hardening 
type. This has always proven to be 
highly efficient because oil hardening 
steels are subject to less warpage and 
distortion than the straight carbon or 
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water hardening steels. However, if the 
die is of sectional construction, no great 
difficulty is encountered in warpage for 
in most cases the sections will be ground. 

Sectional die block construction is 
preferable in many cases because of the 
simplicity in machining or working out 
the desired shape. Sectional die con- 
struction is not desirable when the ma- 
terial is of great thickness and there is 
considerable side stress or pressure in 
blanking. If there is any reason to be- 
lieve that the sections will give or move, 
provisions must be made either to sink 
the die into the shoe or to insert large 
dowel pins into the proper places. 

In all cases, whether the die be of a 
sectional construction or of solid con- 
struction, the proper clearance or draft 
must be maintained. This is necessary 
to permit the blank to drop through. To 
obtain straight blanks it is also essential 
because it can readily be understood 
that, should the die not have the proper 
taper and the blank encounter resistance 
on the sides of the die as it is being 
forced through, the blank may become 
bowed or concaved and have burrs. 

One thing which must always be kept 
in mind in the construction of blanking 
dies is that the shape or contour of the 
blank desired is determined by the size 
and shape of the die block opening and 
the proper precaution in machining must 
be taken to attain this end. 

In order to obtain the proper breakage 
of the material to be blanked, clearance 
must be maintained between the punch 
and die and, since the die opening is im- 


-portant as to size of blank, this clearance 


must be on the punch. 
The proper amount of clearance has 














MARCH, 1938 


always been a subject of discussion and 
argument. There are many statistics is- 
sued by steel companies and found in 
handbooks on the subject that specify 
clearly the proper amount of clearance; 
however, there is such a variety of ma- 
terials used that no invariable rule can 
be set forth and the required clearance 
may be best determined from actual ex- 
perience using available data as a basic 
starting point. 

Another point that must always be 
taken into consideration is the amount 
of pressure required to do the blanking. 
This information is necessary in design- 
ing a die so that its construction will 
be such that it will fit into the proper 
press. The formula for the calculation 
of the pressure which must be used is 
the periphery of the blank, multiplied by 
the thickness of the stock, again multi- 
plied by the constant 25. The resulting 
answer will be the tonnage required to 
perform the operation. 


THE PUNCH 


The material and construction of the 
punch are very similar to those of the 
die block. The punch may be constructed 
either with a base or be inserted into a 
soft pad if it is large enough, and may 
be straight or sectional. The purpose of 
the base or pad is to simplify mounting 
of the unit on the punch holder and to 
avoid the shank. 

In the fitting of the punch to the die 
opening the use of blue vitriol or copper 
sulphate is a great aid in obtaining the 
proper clearance. After the punch has 
been machined and fitted closely to the 
die opening, blue vitriol is applied to 
the outer surfaces and the punch is then 
inserted into the die opening and the 
high points are readily detected by the 
discoloration. The excess material at 
these points is then removed, resulting 
in an accurately fitted punch. 

In the case where the blank is of such 
shape that there will be no resistance on 
the die and there is a possibility that 
the blank will adhere to the surface of 
the punch, provision for an oiled strip- 
per pin should be made. 


STRIPPERS 


In the simple blanking operations 
either a solid or a spring stripper may 
be used. It has been found that the 
solid type of stripper is preferable in 
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most cases. The stripper is mounted by 
means of screws or dowels to the die 
with an opening machined to conform 
with the die opening, the stripper hav- 
ing enough clearance to permit the 
punch to enter freely. However, there 
should not be an excessive amount of 
clearance. 

The stripper is usually left soft, being 
made of cold rolled or machine steel. If 
the die is to have an automatic stop, the 
solid stripper plays a very important 
part in the mounting of the stop as will 
be discussed later. There must be the 
proper amount of spacing between the 
surface of the die and the under surface 
of the stripper to permit the stock to 
pass through freely. This clearance 
may be obtained in two ways: One, by 
machining the stripper; two, by mount- 
ing the stripper directly upon the front 
and back gages, having these front and 
back gages act as spacers between the 
stripper and die. The amount of clear- 
ance is determined by the operation but 
must always be large enough to permit 
free passage of the material. 


FRONT AND BACK GAGES 

Front and back gages are very impor- 
tant since they control the amount of 
scrap. The distance between the gages 
should be enough not to cause interfer- 
ence in the feeding of the stock, taking 
into consideration commercial limits 
which are usually plus or minus ¢x of an 
inch. 

The two types of construction for 
gages are: One, the strip; two, the solid 
construction. It has been found that 
better results are obtained in operation 
if the back gage is made to extend be- 
yond the edge of the die and give added 
support to the material by the mounting 
of a cross piece upon which the blanking 
stock rests as it is fed into the die. 

When this construction is desired, the 
simplest way is to use a strip of cold 
rolled steel of the proper width and 
thickness and mount it directly on the 
die block beneath the stripper. This ex- 
tension is not always required for the 
front gage and consequently the solid 
construction for the front gage is very 
often used. To do this successfully the 
stripper is machined in such a way that 
a strip is left in front, the edge of which 
is properly spaced from the die opening. 


(Continued on page 42) 
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Doall Contour Machine Users’ 
Contest Awards Made 


HE Users’ Accomplishment Contest 

announced by Continental Machine 
Specialties, Inc., several months ago, for 
the purpose of obtaining information 
about new applications which the Doall 
Sawing and Filing Machine has devel- 
oped, is reported by the company as 
very successful. 

Although entries disclosed a _ wide 
range of operations and described some 
unusual kinds of work, it is significant 
that the entry which scored the highest 
number of points was that of sawing a 
punch and die from 2” alloy steel. The 
rules of the contest required that judg- 
ing be on the basis of: (1) Time saved 
over conventional and previous methods; 
(2) Material saved; (3) Unusual type 
of operation performed; (4) Value of 
method to other fabricators. 

The three judges unanimously decided 
that the entry of Anderson & Sons of 
Springfield, Massachusetts, showed the 
best saving in time and by the use of 


the slug for the punch also made the 
greatest saving of material, and because 
dies are today used so generally in pro- 
duction, this entry also contributed the 
greatest value to other fabricators. 
Because two entries scored the same 
number of points for second place, both 
were awarded second prize money. These 
were Stupakoff Laboratories, Inc., of 
Pittsburgh, Pennsylvania, and a promi- 
nent automobile manufacturer in Detroit. 
The Stupakoff entry consisted of an in- 
tricately sawed out plunger for a 
ceramic moulding die. As an instance 
of time saving which the continuous 
sawing and filing method makes possi- 
ble, they reported that a job which ordi- 
narily would take twelve to fourteen 
hours was finished to very close toler- 
ances in one hour and twenty minutes. 
The automobile entry was a _ produc- 
tion job which consisted of trimming 
die-cast radiator grilles. An important 
(Continued on page 42) 





PROGRESSIVE DIE RETAINER PLATES 


‘ 


@ This set of Hovis Retainer 
Plates, Punches and Button 
Dies was made for the inter- 
changeable manufacture of 
several different sizes of paper 
washers — .004 inch thick. 
All punches are .0005 inch 
smaller than the buttons. 


2 
We are doing unusual things with 
Hovis Screwlock Retainers right 
along. What can we do for you? 





WRITE FOR CATALOG AND INTERESTING DATA 


HOVIS SCREWLOCK COMPANY 


3129 LA RNED i E. Representatives DETROIT, MICH. 
Pennsylvania, New Jersey, Maryland: Edward R. Glenn, 1438 N. 13th St., Philadelphia, Pa 
Wisconsin: Lee Eckelman, 4417 W. North Ave., Milwaukee, Wis. 
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SPECIAL TOOL, DIE & MACHINE SHOP INSTITUTE 
THE TOOL, DIE & MACHINE SHOP ASSOCIATION, Milwaukee, Wis. 
Harry SCHAUER, Pres. Harry Scuaak, Vice Pres. 
Henry G. Peters, Sec’y ARTHUR J. SEEGER, Treas. 








Milwaukee Division Holds Annual Meeting 


A T the annual meeting of The Tool, Bliss Brothers Tool Company, was the 
! Die and Machine Shop Association, newly elected member of the board. 


Milwaukee, Wisconsin, division of the The reports of the president and treas- 
Special Tool, Die anu Machine Shop In- rer were listened to attentively and dis- 
stitute, all officers were unanimously re-  cyssed. All committee reports were ac- 


elected for terms of one year each. They cepted and the advertising committee 
are—President, Harry Schauer, of the was granted an extension of time to 
Hasco Valve & Machine Company; Vice 
President, Harry Schaak, of Brenner ss: pas : —_ 
Manufacturing Company; Secretary, A new social affairs committee was 
Henry G. Peters, of the Peters Tool Com- appointed with Arthur Seeger as chair- 
pany, Incorporated; Treasurer, Arthur Man. Several membership ‘“get-togeth- 
Seeger, of Stanek Tool and Manufactur- ers” are being planned for the spring 
ing Company. William Bliss, of the and summer. 


formulate certain details. 








SPECIAL TOOL, DIE & MACHINE SHOP INSTITUTE 
NORTHERN OHIO DIVISION, Cleveland, Ohio 
Jos. H. Lyons, Pres. HARLEY L. FREEMAN, Vice Pres. E. P. Haun, Sec’y-Treas. 
Meets every Wednesday for luncheon, 12:15 P.M., Allerton Hotel 


DE-STA-CO 
Toggle Clamps 


for holding production parts 


Offer quick, positive clamping and instant release for: 
















Drilling Reaming 
Welding Machining 
or Assembly Operations 
DETROIT STAMPING COMPANY 


3443 West Fort Street Detroit, Michigan 






Send for Bulletin 
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SPECIAL TOOL, DIE & MACHINE SHOP INSTITUTE 
CHICAGOLAND 
Reported by WILLIAM M. PuHares, Secretary, Chicago Division : 


Kart Haric, President 


E. W. Frirze.u, Vice President 


CarRL DANIELSON, Treasurer 








Chicago District Inaugurates New Policy 


N Thursday, March 17, 1938, a 
O special noonday meeting of T-D-M 
shop owners and executives of the Chi- 
cago District was called for the purpose 
of comparing notes on current business 
and general operating conditions as well 
as the outlook for the immediate future. 

The membership was very well repre- 
sented. Each member in turn arose and 
presented his experience and his views. 
W. M. Phares, Chicago District Secre- 
tary, reported on the activities and con- 


TDM Bowlers Ring the 
Register in ABC 

The T-D-M Chicago District Bowlers 
League entered three booster teams in 
the current ABC Bowling Tournament 
now being conducted at the Coliseum in 
Chicago. One of the teams headed by 
Steve Poyten (599), Frank Smith (533), 
Bill Phares (513), Elmer Johnson (483), 
Jim Sandilands (453), rolled a total of 
2581 which was good for sixth place in 
their division. 

The other two teams also bowled in the 
tournament. 





ditions in various other centers with 
whom he had been in communication. 

Information brought out at the meet- 
ing was quite encouraging and definitely 
proved the value of such gatherings. 

On motion duly made and seconded, it 
was unanimously voted to hold these 
noonday meetings for shop owners only, 
at least once a month, on the first Thurs- 
day of the month, in addition to the regu- 
lar association meetings on the third 


Thursday of the month. 








STEEL STAMPS 
Embossing Dies 


SINKING OF 
MULTI-CAVITY MOLDS 


MIDWEST ENGRAVING WORKS 


KEDzie 7400 
3512 W. Lake St. CHICAGO, ILL. 














MORE WORK - 


Machinists, Tool, Die and Pattern Makers will turn out more 
work of high quality, and do it more easily when their tools are 
iven systematic care in a GERSTNER Chest. 
rom FREE CATALOG. 


GERSTNER TOOL CHESTS 
56 Columbia St., Dayton, Ohio 


BETTER WORK 


Help them ehoose 














M METAL BAND SAWS 

A CHAIN FILING MACHINES MOORE 

G Ask us for full information and... “| J 

N I 

: | Who Uses Them? iz 

BRETT MACHINERY COMPANY 
S | 1 North Crawford Ave. Chicago, IIl. Van Buren 7878-79 | . 
- » « also see pages . - . 4, 11, 19, 43 

eos cuisine aa ena elie ia a? 
e Portable Elevating Tool Tables—Rotary Files E 

E Hamilton Muehlmatt Supersensitive Drilling Machines R 
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SPECIAL TOOL, DIE & MACHINE SHOP INSTITUTE 
TOOL MANUFACTURERS’ ASSOCIATION, Dayton, Ohio 
J. F. DEIBEL, Pres. E. H. Jonnson, Vice Pres. G. J. Capiisxi, Treas. H. L. NreEtson, Sec’y 








New Line of Wrenches for Socket 


Head Screws 


UILDERS of dies, jigs, fixtures, 

motors, shafting hangers, etc., will 
be interested in a new line of wrenches 
for hollow head screws. Instead of 
wrenches formed from lengths of hex- 
agonal bar stock, the hollow screw user 
can assemble a tool of size, shape and 
length needed from a set of interlocking 
drivers, handles, extensions and ratchets. 


This wrench resembles in general a 
detachable head of a socket wrench, but 
in place of a socket to fit over a screw 
head, it has a protruding hexagonal 
driver that fits into the hollow screw. 
Ten sizes fit all hex nut hollow screws 
and cap screws from 4” to 1” diameter. 
The AL-100 Set, illustrated, consists of 
10 wrenches, 2 reversible ratchets, 3 
sliding T-handles, 2 extensions and @N have an improved action. All wrenches 
adapter in a fitted steel case. The and parts are chrome plated. 
wrenches, handles and extensions are mul . . ; 
made of chrome-vanadium tool steel. The For additional information write Arm- 
reversible ratchets are drop forged with strong Bros. Tool Company, Chicago, 
hardened steel gears, and it is claimed _Illinois, and ask for circular ‘TD. 


OIL PN at eq TOOL STEEL TUBING 


Substantially reduces labor costs by eliminating the ex- 
pensive procedure of drilling from the solid. 


BISCO TOOL STEEL TUBING is a fine grade tool 

steel in tubular form available in sizes up to 14” diamet- 

er and 2” wall thickness; other sizes to your specification. 

THE BISSETT STEEL COMPANY 
947 E. 67th St. Cleveland, Ohio 

1036 W. Lake St. Chicago, Ill. 367 Main St. Buffalo, N. ¥ 

Also Stainless Tubes, Mechanical Tubes, Aircraft Tubes, Pressure Tubes 


























THE GEO. H. PORTER — ° Heat Treating 
STEEL TREATING CO. = ° Annealing 


. e Carburizing 
Tool Work Our Specialty — . Case Hardenin ‘ 


1225 Marquette St. Tel. HEnderson 6601 Cleveland, Ohio 
Write or phone for our copyrighted Hardness Conversion Chart 
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SPECIAL TOOL, DIE & MACHINE SHOP INSTITUTE 
TOOL AND DIE MANUFACTURERS’ ASSOCIATION 
Detroit, Mich. 


Wo. J. ROGERS, Pres. 


C. S. McREYNOLDs, Vice Pres, 


C. A. CaHn, Sec’y-Treas. 








Detroit Members’ Annual Frolic 
As Reported by Chester A. Cahn 


HE members of the Automotive Tool 

and Die Manufacturers Association 
of Detroit, Michigan, held their Annual 
Dinner and Dance at the Detroit Yacht 
Club on Wednesday evening, February 9. 
The party was very well attended and 
the members enjoyed the presence of 
several distinguished guests. 

Dinner was served at seven o'clock in 
the main dining room. The tables were 
attractively arranged to accommodate 
individual parties and a host was chosen 
for each table lending a feeling of 
friendliness and hospitality. The food 
was delicious and served in Detroit 
Yacht Club style and zest. During the 
course of the dinner, a little cigarette 
girl, in her charming manner, added 
much atmosphere as she dashed in and 
out among the tables pinning beautiful 
Belmont Gardenias on the ladies and 
favoring the gentlemen with a _ bouton- 
niere. 

The group later retired to the ball 
room where music was played by an un- 
usually good band. After much dancing 
and fun the members and their friends 
entertained 


were with a_ short  pro- 
gram. The committee was fortunate to 
find some very excellent talent within 


their own group. Miss Doris Richard, a 
most charming and talented young lady 
and daughter of Mr. C. C. Richard, presi- 
dent of the Detroit Association, played 
two beautiful piano solos. Mr. Proefke, 


a member of the Detroit Association, 
sang a few selections accompanied by 
the orchestra. These numbers were fol- 
lowed by a floor show and a professional 
demonstration of the “Big-Apple.”” The 
group of entertainers were guests the 
remainder of the evening and graciously 
consented to teach the members and 
their friends the correct steps (there are 
correct steps) in dancing the “Big- 
Apple.” Before the evening was over 
the ball room floor could scarcely accom- 
modate the group—trucking and dancing 
the Big-Apple—with professional grace 
and ease. 

The committee is to be highly compli- 
mented for the success of their Annual 
Party. It is hoped that the organization 
will have the pleasure of a semi-annual 
function in the near future. 





DESIGNER WANTED 

with wide experience in designing 
special machinery for drilling and 
tapping equipment of the largest 
and most complicated kind. Kindly 
give us your experience and when 
you would be available, also where 
employed. This will be held strictly 
confidential. Address Box A % 
Tool: Die: Machine PROGRESS, 
215 Fairmount-Cedar Building, 
Cleveland, Ohio. 




















Precision Boring on 


LATEST TYPE EQUIPMENT 


SWISS BORING CO. 
3916 VERMONT AVE. 


We do not compete with TDM Industry Shops 


Exclusively 





EST. 1929 
DETROIT, MICH. 
TEL. TEMPLE 1-1535 
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We Announce THE PARKER NO. 3 
PORTABLE GRINDER 


® Originally designed and built for 
use in our own shop, we acceded to 
the suggestions of manufacturers 
who insisted upon buying our experi- 
mental models, and now make this 
Quality Grinding Unit available for 
general sale. 


SPECIFICATIONS 
Spindle has well-known Parker Hi-Speed 
Ball Bearings. Attainable speed 30,000 rpm 
Motor '4 hp., 3 phase, 60 cycles, 220 volts. 
$600 rpm. Constant Speed type. 
Motor mounted rigidly to spindle bracket, 
thus insuring minimum spindle vibration. 


Quills removable to permit use of various 


BIZEs. 


* For Internal aud External Grinding in 
combination with lathe. planer, shaper and 
milling machine. 


- For Thread and Worm Grinding up to 
15°, helix angle settings are accurately 
made from center line of spindle. 


|< “ Write for price. 
MAJESTIC TOOL & MFG. CO. 


2948 Woodbridge St., E. Detroit, Michigan 














Send for Valuable Booklet 


Composite Die Sections—Rings—Dises 
Blocks — Shafts — Hubs — Bars and 
Special Shapes. 

Vv 
Billets and Bars of High Speed Carbon 
and Alloy Tool Steel. 

. 
Billets and Bars of SAE Specifications 
Nitralloy and Stainless Grades. 

Vv 


Copper Forgings 


AJAX STEEL AND FORGE c. 


205 ADAIR STREET DETROIT, MICHIGAN 
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New Lester-Phoenix 


e 
Molding 

EVERAL outstanding features have 
S been built into the new model LPM-2 
Lester-Phoenix Injection Molding Ma- 
chine recently announced. One of these 
is the positive locking of the mold by 
the toggle locking mechanism. The use 
of 3%” tie bars on centers 15”’x17” and 
of die plates a full 6” in thickness makes 
deflection of these plates practically im- 
possible. Flash is likewise eliminated. 

Absolute parallelism of the two mold 
mounting plates is assured by the use of 
the worm and worm wheel which ad- 
vances the mold plates simultaneously 
on the tie bars. 

Another feature is the exceptionally 
easy accessibility to the heating cylinder, 
injection nozzle and heating units. This 
complete assembly is so designed that it 
swings clear of the machine, enabling 
the operator to make all necessary ad- 
justments of the nozzle and heating cyl- 
inder in a few minutes. 

The machine is a complete self-con- 
tained unit and includes all controls, 
valves, electric heaters and hydraulic 
equipment, with automatic temperature 
control and two time clocks for cycle 
control. No auxiliary equipment needs 
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Automatic Injection 


Machine 


to be acquired and the machine is ready 
for operation with the installation of a 
standard 10 HP electric motor and the 
filling of the oil reservoir. 

In operation 40 to 48 ounces of ma- 
terial are in the heating cylinder pro- 
gressively advancing through electric 
heating elements to the injection nozzle. 
A spreader equalizes the pressure and 
thus assures satisfactory results when 
variegated colors are used. Cylinder, 
nozzle and spreader are chromium plated. 

Injection capacities of this model are 
3%, 4 and 6 ounces, depending upon the 
square area of the piston used. For the 
first a piston of 2 sq. in. is required, 
and a pressure of 25,000 pounds per 
square inch; the other two respectively 
2.75 square inches and 19,000 pounds 
and 3.2 square inches and 16,000 pounds. 
Other specifications of interest are: 

Mold capacity of injection area—40 
sq. in. 

Range of shots per hour from—30-500. 

Capacity of heating cylinder—plasti- 
cized material per hour—50 lbs. 

Maximum die space—14 in. 

Minimum die space—6 in. 

Die opens (may be increased) —7 in. 

Size of die plates 
—21x23 in. 

Head diameter of 
injection piston — 8 
in. 
Stroke of injection 
piston—8 % in. 

Speed of injection 
plunger—160 in. per 
min. 

Maximum pressure 
on material—50,000 
lbs. 

Complete informa- 
tion may be had 
by writing the Index 
Machinery Corpora- 
tion, 49 Central 
Avenue, Cincinnati, 
Ohio, and requesting 
circular 2TD. 


Lester Phoenix, 
Model LPM2, Auto- 
matic Injection Ma- 
chine for Molding 
Plastics. 
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DARWIN’S 


Cobaltcrom 


prk 334 


e air-hardening 








e non-deforming 
—e alloy steel for 


REMARKABLE 
WEAR RESISTANCE 


Unsurpassed Quantity Production 
from Tools, Broaches, Shear Blades, 
Slitting Cutters, Punches and Dies 
for blanking, stamping, drawing, cut- 
ting, trimming, hot and cold form- 
ing, heading, swaging, thread rolling, 
ball making, wire drawing when 
made of 


PRK 33 STEEL 


* 


What To Expect From PRK 33 . 
Simplicity of heat treatment with 
practically no shrinkage or deforma- 
tion; much longer service before 
regrinding becomes necessary; from 
dies, no “pick up” and a finer finish; 
lower final product cost. 


| Try PRK 33 
| AND BE CONVINCED 


PRK 33 Welding Rods have no porous 
surfaces and do not flake. Fre- 
quently surpass even higher priced 
rods. 


Write for descriptive circulars. 


DARWIN & MILNER, Inc. 
1258-64 West 4th Street Cleveland, Ohio 


Makers of 
High-Speed, Carbon & Alloy Steels in Bars, 
Forgings and Castings 


manele 
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Gear 
Specialties 


| —in the finer Pitches—1 4 to 96 D. P. | 






Se Ae 
SSMALL \ 
OK, , 








High Precision or commercial pro- 
duction—a few pieces or a million. 


SPIRAL GEARS like these 
can go haywire in a hurry” 
if they are not ‘right’. . . 
Being right or wrong is the 
big difference between be- 
ing IN or OUT of the 
‘know-how’. Buy yours 
from SPECIALISTS such 


Made to order ontY—No stock—No catalog 





Gear Specialties 


Pl cuicaco fy 





2640 W. Medill Ave. Phone Humboldt 3482 
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and bulletins, catalogs and circulars. 


charge. Please use identification 











The Catalog Review 


Brief descriptions of current industrial literature including technical booklets 
All may be had upon request, without 


numbers. 




















INDIVIDUAL MOTOR DRIVES.—-A1 in 
structive catalog describing and_ illus 
trating individual motor drive installa 
tions on machine tool equipment, includ 
ing lathes, milling machines, shapers, 
drill presses, power saws, screw oma 
chines, grinders, punch presses, ete. 
Shows the advantages of individual 
motor drives, how they can modernize 
a shop, result in better working condi 
tions, insure a better product and reduce 
production costs 25% or more. Write 
for TD-101. The Berkeley Engineering 
(‘o., 1381 East 17th St., Cleveland, Ohio. 

PRODUCTION MACHINE REPAIR 
PARTS.—A new stock catalog listing 
almost 2,000 replacement parts and as 
semblies for such production machines 
as Barber-Colman gear hobbers; Bullard 
Multomatics and Continumaties; Landis, 
Norton and Cincinnati centerless grind 
ers; Cleveland, Cone, Gridley and New 
Britain automatics; Cincinnati, Colburn 
and Nateo drills and Garvin tappers. 
Many parts for older models, items 
which the original manufacturer may 
have difficulty in keeping on hand, are 
included. Write for TD-102. Enterprise 
Machine Parts Corp’n., 2729 Jerome 
Avenue, Detroit, Michigan. 

TOOL CASES AND CHESTS.—-A com 
plete catalog of Tool Cases and Chests 
for toolmakers and machinists. Illus 
trates many styles and sizes in natural 
wood and art leather covering. All sold 
on a guarantee of complete satisfaction 
or refund. Write for TD-103. H. Gerstner 
& Sons, Dayton, Ohio. 

STANDARDIZED CAM JIGS, CAM 
LOCKS AND ANGLE PLATES. — A 
complete catalog describing and_ illus- 
trating standardized jigs and fixtures 
including particularly jigs with auto- 
matie locks, cam jigs, cam locks and an 
gle plates. Detailed drawings, dimen 
sion tables and photographs of typical 


applications are included, Write for 
TD-104. The Cleveland Universal Jig 
(o., 13404 St. Clair Ave., Cleveland, 
Ohio. 


TOOL ROOM GRINDING.-132 page 


treatise which brings to all grinding 
wheel users a better understanding of 
them and the various operations in the 
sharpening of lathe and planer tools and 
all kinds of cutters and reamers, as well 
as the accurate grinding of evlindrical 
parts, gages, fixtures and miscellaneous 
tools. Exceptionally well illustrated book 
with many diagrams and tables which 
are of great value to men who make 
tools, those who use them, as well as 
those who are responsible for their 
maintenance, Abrasives are graded, 
wheels described, tool angles defined, 
correct practices illustrated. A valuable 
book. Write for TD-105. The Carborun 
dum Co., Niagara Falls, N. Y. 


DIE SETS AND DIE MAKERS SUP- 


PLIES.—A complete, well indexed, spi- 
ral bound catalog covering Precision, 
Commercial, Semi-Steel and Torch Cut 
Die Sets and a complete line of Die 
Makers Supplies including Springs, 
Bushings, Dowel Pins, Guide Posts, Cap 
and Set Screws, Stripper Bolts and 
Standard Die Clamps. A section devoted 
to the Danly Torch Cut and Weld 
Method of fabrication should prove val 
uable to the mechanical industries. Cat 
alog is profusely illustrated in color, 
contains numerous detail drawings, ade 
quate descriptions and complete dimen 
sion tables and price lists. Write for 
TD-106. Danly Machine Specialties, 
Inc., 2121 So. 52nd Ave., Chicago, Il 
linois. 


HOLLOW HEAD, SLOTTED AND 


STANDARD SCREWS.—Catalog giving 
complete factual data on set screws, 
cap screws, stripper holts, pipe plugs, 
wrenches, and machine screws. At 


ranged in a practical and convenient 
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form to include description of Mace-it 
material and processing, physical and 
use characteristics, and pertinent engi 
neering data, all in as full detail as the 
most discriminating buyer could need. 
Write for TD-107. The Strong, Carlisle 
& Hammond Co., 1394 West Third 
Street, Cleveland, Ohio. 


SWISS AND AMERICAN FILES.— A cat 


alog illustrating more than 350. styles 
and sizes including many shapes and 
cuts particularly for use by toolmakers, 
diesinkers and patternmakers. 380 dif 
ferent styles of diemakers rifflers; ro 
tary files; files particularly for powe) 
filing machines. Both Swiss and Ameri 
can styles are included, File cuts and 
dimensions are given. Write for TD 
108. Grobet File Corporation of America, 
3 Park Place, New York, New York. 


TOOL AND DIE STEEL.— <A attractiv: 


62 page catalog devoted to showing the 
applications and characteristics of Co 
lumbia Tool Steels. Machining, forging, 
annealing, hardening, tempering and 
grinding of each type of tool and die 
steel is described in complete detail. 
The Columbia line’ includes Clarite, 
Vanite, Maxite, Superdie, Oildie, Ex! 
die, Buster, Special, Extra, ete. There 
are tables giving standard sizes and 
weights of high-speed, carbon and alloy 
tool steels. Conversion and hardness 
charts are also included. Write for TD 
109. Columbia Tool Steel Company, 
Lincoln Highway and State Street, 
Chicago Hts., [linois. 


NITRI-CAST-IRON.—A valuable, unusu 


ally well prepared catalog on Nitri 
Cast-Iron, a Chromium, Aluminum, Mo 
Ivbdenum Iron with a surface capable 
of being hardened to a high degree in 
un atmosphere of ammonia at tempera 
tures below 1000° F. The use of Nitri 
Cast-Iron for punches, dies, glass molds, 
idler rolls, drawing drums, bushings, 
bearings, glands, spinning rings and 
thread guides in rayon, cotton and hemp 
industries, metering 
rings, gears, cams, gibs, slides, valve 
bodies and a host of other diversified 
parts where wear resistance is of prime 
importance, is described. Chemical an 
alysis, casting, machining, hardening 
and product installation are subjects 
also well covered. Excellent illustrations 
and useful charts are included. Write 
for TD-110. The Forging and Casting 
Corp., 1101 Wanda Avenue, Ferndale 
(Detroit), Michigan. 


devices, piston 
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DRILLING AND TAPPING MACHINES. 


A loose-leaf binder, enclosing a com 
plete arrangement of all Buffalo Drilling 
and Tapping Machine catalogs. Partie 
ularly useful for selecting machines best 
suited to user’s specific requirements. 
Bench and floor models for tool, die, 
jig and fixture work, burring, counter 
sinking and bench assembly drilling, 
multiple spindle, high-speed, sensitive 
machines for production drilling and 
tapping «and heavy-duty models for 
modern high-production manufacturing 
are included, Complete description of 
drives, spindles, feeds, lubrication, mo 
tors and controls, together with specifi 
cation forms of all types, operating and 
structural features, accuracy tests, lim 
iting dimensions and electrical equip 
ment are given, An up-to-date data 
book for all users of drilling and tap 
ping equipment. Write for TD-111. 
Buffalo Forge Company, Buffalo, N. Y. 
An indexed catalog of 
data sheets on Hy-ten and S.A.E. Alloy 
Steels. Innumerable alloy and special 
steels of various analyses for use not 
only in tool and die work but also for 
the structural parts of all kinds of ma 
Individual data 
sheets describe qualities of all grades, 
suggest 
general instructions for heat treating, 


chinery are included. 


average physical properties, 
common uses and detail the sizes car 
ried in warehouse stock. A valuable 
alloy stee! application guide is also in 
cluded. Write for TD-112. Wheelock, 
Lovejoy and Company, Ine., Cleve., O. 


GAGE BLOCKS AND ACCESSORIES. 


A valuable 36 page catalog describing 
Johansson Gage Blocks and Accessories. 
An interesting article which appears in 
the Eneyelopedia Britannica acts as an 
excellent introduction, Gage block uses 
and their extreme accuracy are ex 
plained. ‘Twelve standard gaging sets 
are illustrated and the various gage 
sizes are listed. Useful accessories in 
cluding jaws, adjustable holders, trian 
gular straight edges, foot blocks, sine 
bars, 60° center points, seriber and cen 
ter points and tram = points are de 
scribed. A handy reference table of 
American inch fractions and useful rules 
for finding circumference, diameter, 
radius, square, ete., will also prove valu 
able to builders of precision equipment. 
Write for TD-113. Ford Motor Com 


Division, Dearborn, 


pany, Johansson 
Michigan. 
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New Power Screw Driver Speeds Assembly . 


NEW barrel type magazine feed 

power screwdriver has been devel- 
oped by the Detroit Power Screwdriver 
Company for increasing production effi- 
ciency and reducing assembling costs. 

This new barrel type hopper makes it 
possible to handle all types of screws: 
machine screws with standard or special 
heads, drive screws, self-tapping screws, 
wood screws, and special screws, 1%” to 
1%” in length. 

In addition, this new barrel type hop- 
per is designed to pick up from the mass 
and deliver down a track or chute such 
materials as rivets, spring clips, plain 
washers, dowel pins, nuts, etc. These 
hoppers are particularly adaptable to 
hydraulic or crank presses. 


MARCH, 1938 


As in the accompanying illustration 
the same barrel type hopper is used for 
feeding square or hexagon nuts. As an 
example: in the assembly of hose clamps 
or compression clamps, the machine is 
equipped with two hoppers: one for 
screws, and one for nuts. The nut hopper 
picks up the nuts and delivers them down 
a track to a nesting fixture. The screw 
hopper delivers the screws to the grip- 
ping fingers on the machine. The operator 
places the clamp in the fixture, operates 
the foot treadle and as the driving spin- 
dle descends, the screwdriver bit enters 
the slot of the screw as it is held rigid 
in the gripping fingers while passing 
through the clearance holes in the clamp. 
The screw contacts the threaded nut in 

the fixture, and is driven to 
any pre-determined depth. 








Such assemblies are being 
made at the rate of 25 to 28 
per minute. 

The spindle rotates at 1450 
r.p.m., and has a friction 
clutch built into it which 
controls the tension to which 
the screw is to be driven. 
Driving time of screws with- 
in the range of the machine 
is from 1 to 2 seconds. 

For specific details write 
Department TD, Detroit 
Power Screwdriver Co., 5365 
Rohns Avenue, Detroit Michi- 
gan. 


Detroit Power Screwdriver 
with new barrel type hopper 
adaptable to feeding all types 
of screws, nuts, washers, 
spring clips, etc., for assem- 
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PUTNAM 


offers 





poi 
END MILLS that cut faster 


... last longer. Made of gen- 
uine high-speed steel. Heat- 
treated by immersion in salt 
baths—the most modern pro- 
cess in use today. Guaranteed 
for accurate, trouble-free 
service. 


A NEW TYPE GRINDING 
FIXTURE, designed primarily 


for sharpening end mills, but 
may be used in regrinding a 
wide variety of cutting tools. 
Extremely flexible and sensi- 
tive. Makes every sharpening 
job easier...makes many of the 
most difficult jobs possible! 


AND counterbores, reamers 
and special tools that do 
EVERY job the way you want 
it done. Complete descriptive 
literature on every item is 
yours for the asking. Your in- 
quiries will be given immedi- 
ate attention. WRITE TODAY! 


PUTNAM 


TOOL COMPANY 


2985 Charlevoix Ave., Detroit 








When you order or write about products described in TDM PROGRESS please mention the publication. 
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Columbia 


poets) ys 


SUPERDIE 
High Carbon 
High Chromium 


@ High Production Die 
Steel 


@ Oil or Air Hardening 
@ Non-Deforming 


@ High Hardness for 
Wear Resistance 





_ 


bole) 6). 0:) 7: Wie ele) Cae y wD) 3 Sele) bY, B 
GENERAL OFFICE AND WORKS 


410 EAST I4TH. STREET® CHICAGO HEIGHTS, ILL 





FOR ACCURACY 
DEPENDABILITY 


and 


QUICK DELIVERY 


Write for a set of 
Colonial Specifica 


tion sheets and prices 


COLONIAL BUSHINGS, INC 
145 Jos. Compow St 
Detroit, Mich 
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New Adjustable Light for 
Use in Shop and Drafting 


Rooms 
NEW movable light that “stays 
put” wherever you place it was 


recently introduced by the Zagora Ma- 
chine & Parts Company. Tool and die 
makers, engineers, superintendents, ma- 
draftsmen will find this 
light advantageous for use at lathes, drill 
presses, work benches, drafting boards, hg 


chinists and 


ete. 


It will be noted from the illustration 


STRONG-ARM JOE SAYS: 


WE CALLED ‘EM 


LOTS OF NAMES 


We used to call ’em safety screws, then 
hollow safety, then hollow hex — and now 
hollow set screws. But, through all these 
years and changes, there’s one name 
that’s stuck ....... “MAC-ITS.” 

MAC-IT screws always have been alloy 
steel, the same in all sizes and types—then properly 
heat-treated. Yes, we’ve called ’em lots of names, but 
no bad ones. MAC-ITS are old friends of ours. 





Make the Mac-it test. Write for free samples. 


The Strong, Carlisle & Hammond Co. 
1392 West Third Street, Cleveland, Ohio 






@ The Only COMPLETE 
2 Line of 
Heat-Treated, 
PRONOUNCED 


““MACK-ITS“” Alloy Screws 





4 


: 
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Fasten ZIG LIGHT Above Your Work 


\ 
Vie ® 
BAL. ANO SOCKET // » \ SORAL CORO 
mares & SUPCORT = ‘ 





; TELESCOPES 
. INSIDE TUBE 


POSITIVE sTOR™ 


EXTENOEO - @ 





meer 
“WES 4 
Man, 


that the light is fastened 
in a fixed position to the 
ceiling or support. The 
five-foot length 
will extend to eight feet. 
The shaded light will 
swing in a complete cir- 
cle having an eight-foot 
diameter. 


closed 


Two universal 
joints allow movement in 
all directions permitting 
the light to be adjusted 
for eliminating glare on 
work. The spiral cord 
telescopes the _ inside 
tube. This light elimi- 
nates eye strain and re- 
sults in greater effi- 
ciency. Price is reason- 
able and it is sold with 
the privilege of return if 
it does not prove to have 
the effectiveness claimed 
for it, in actual use. 

For further details 
write J. Zagora Machine 
& Parts Company, 1231 
Mint Street, Charlotte, 
North Carolina. 


When you order or write about products described in TDM PROGRESS please mention the publication. 
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ACME 


STANDARDIZED 
Drill Jig Bushings 





Leader Pins and Bushings 


Dowel Pins 








Send for Complete Catalog 
or Specific Data Sheets 
« 


We also Specialize in Com- 
plete Machine Part Manu- 
facture Requiring Extremely 
Close Limits, Lapped Fits, 
etc., for Pressures up to 
15,000 Ibs. per Square Inch. 


ACME 
INDUSTRIAL CO. 


206 No. Laflin St., Chicago, II. 




















DESIGNERS 


and 


BUILDERS: 


e Sheet Metal Dies 
@ Jigs and Fixtures 

©@ Special Tools 

@ Rubber Moulds 

© Special Machinery 


Modern shop facilities 
and an experienced 
organization of highly 
skilled craftsmen qualify 
us to do your work. 


May we figure 


with you? 


OHIO TOOL CO. 


3160 W. 106 St., Cleveland, Ohio 
CLearwater 3200 





When you order or write about products described in TDM PROGRESS please mention the publication, 
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DESIGNERS and BUILDERS 
of large and small 
Tools - Dies * Jigs - Fixtures 
Special Machines and Molds 


Precision Jig Boring 


Machine Work 


STAR MACHINE&TOOL CO. 


9320 Woodland Avenue 
CLEVELAND, OHIO 
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PRECISION BORING CO. 


2800 EAST VERNOR HIGHWAY, DETROIT 
FITZROY 1143 


SWISS JIG BORING 
PRECISION WORKMANSHIP 





TOOLS @ DIES @ JIGS @ _ FIXTURES 
PRODUCTION JOB WORK 
SPECIAL MACHINERY es STAMPINGS 


ROCKFORD DIE & TOOL WORKS, Inc. 


1816 Seventeenth Ave. - MAin 3084 + Rockford, Ill. 





Die Designing 
(Continued from page 27) 
When the strip type of construction is 
used, a strip of the same material as the 
back gage is machined to equal the 
length of the die and then mounted se- 
curely in place beneath the stripper. The 
important fact to keep in mind is that 
the stripper must always be parallel to 

the die surface. 
STATIONARY AND 
AUTOMATIC STOPS 

Two types of stops are commonly 
used, the stationary and the automatic. 
The stationary stop is of the pin type 
construction, the same as previously dis- 
cussed under Perforating Dies, and it is 
inserted into the die block in the proper 
location to obtain the correct amount of 
scrap. Care must be given in its height 
to permit enough spacing between it and 
the stripper to allow uninterrupted feed- 
ing of the stock. 

The automatic stop is of the lever 
type with enough side play or movement 
to enable it upon release to fall back 
onto the stock, thereby allowing it to be 
fed. The parts are the stop itself, a 
lever with an extended nose that rests 
upon the die block pivoting on a pin 
near the edge of the stripper, a release 
mounted on the punch holder and a 


Doall Contest 
(Continued from page 28) 
factor in this type of work was the large 
saving of die cast metal which was re- 
moulded. 

The Doall Users’ Contest rewarded 
both the employee who conceived the par- 
ticular method or job and also the com- 
pany owning the machine. 


spring fastened to the stop that forces 
the nose down and in an opposite direc- 
tion of feed. As the stock is fed in and 
contacts the stop it is forced or moved 
over, usually about s2 of an inch, then 
as the punch descends, the stop is tripped 
by the release unit on the punch holder, 
causing the nose to free itself entirely 
of the stock. Then the pressure exerted 
by the spring forces the stop over, and 
upon the ascending of the punch drops 
onto the stock and permits it to move 
forward. The stop then falls into the 
opening in the material and the opera- 
tion is repeated. 

The continual releasing and stopping 
are automatic and thus describe the 
operation. There are several commercial 
stops on the market which are widely 
used with much success. 


MOUNTING ON THE DIE SET 

It is readily realized that the principle 
of the “drop-through” type of die re- 
quires an opening in the die shoe con- 
forming with the die block to permit the 
blank to fall through. This opening is 
first machined and then the die block, 
stripper, gages, stops and punches are 
mounted. A most important precaution 
is to have a proper line-up between 
punch and die by distributing the clear- 
ance uniformly. 


The judges in the contest were: H. D. 
Payne, advertising manager, Chicago 
Moulded Prod. Company, Floyd Hooper, 
manager “Better Business Department,” 
Machine Specialties, Inc., 
and George J. Huebner, Secretary, 
Special Tool, Die & Machine Shop Insti- 
tute. 


Continental 


When you order or write about products described in TDM PROGRESS please mention the publication. 
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We design and manufacture all types. 


LYONS MACHI 


Intricate Precision Machines 

25 years experience and a perfectly balanced 

plant enable us to build all kinds economically. 
Carboloy Tools and Dies 


Descriptive literature on request. 
May we quote you on your requirements. ? 
JIGS AND FIXTURES DESIGNED AND PRECISION-BUILT 


We guarantee our products to meet every specification. 


NE COMPANY 


5601 Tillman Ave. WOodbine 2440 Cleveland, Ohio 








We Specialize in 


HIGH GRADE DIES 


Small and Medium 


JIGS 
FIXTURES 


GAGES 


STAMPINGS 
ASSEMBLIES 
PLATING 


CEDAR 0801 


THE DENNING MANUFACTURING CO. 


; ESTABLISHED 1907 


1775-81 EAST 87TH ST. 


« CLEVELAND, OHIO 











Eliminates costly 


Inexpensive . . 





Move heavy dies, jigs and fixtures more quickly, economically 
and safely with the 


HAMILTON PORTABLE ELEVATING TABLE 


mishaps and breakage... 


because it requires only one man to handle . . 
supports overhanging pieces of work... 
- Two Sizes: 2,000 pounds and 5,000 pounds. 


Write for circular and prices 


THE HAMILTON TOOL COMPANY 


(Patented) 222 North B Street 


a labor saver 
. Levels and 
Safe—Indispensable— 


tention, § Ohio 














ALLOY ff 


ALSO POPULAR S.A.E. 


M[> STEELS | 


ALLOY GRADES 





SUITABLE FOR A WIDE VARIETY OF USES 





HY-TEN “M” TEMPER 
Oil Hardening Alloy Steel 


For parts requiring great hardness, density of 
structure, resistance to wear, combined with 





HY-TEN B No. 3X 
.50 C. High Man.-Chrome-Moly 


Machinable in heat-treated condition at 
hardnesses up to 42 Rockwell “C” (401 




















toughness. Brinell) or even higher. 

Warehouses Warehouses 

camerioce | WHEELOCK, LOVEJOY & CO., Inc. DETROIT 

CLEVELAND SEND FOR DATA SHEETS DA fars 
43 
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CONTRACT SHOPS 





BARTH STAMPING & MACH. WORKS 
W. 34 & DENISON SHa. 1857 


DIES—TOOLS—JIGS—MOLDS 


GLENN A. BARTH THOM. A. BARTH 
J. A. BARTH J. J. BARTH 





*THE BUNELL MACHINE & 
TOOL CO. 

1600 East 24th St. PRospect 2681 
JIGS—FIXTURES—GAGES—MODELS 
Blanking, Forming, Drawing, Piercing 
Trimming, Bending and Coining Dies 
Special Tools and Machinery 





CLEVELAND UNIVERSAL 

JIG COMPANY 

13404 St. Clair Ave. MUlberry 3322 
Designers and Builders 

Jigs & Fixtures 

Production Engineering 
COMPLETE PLANT 
ROUTING and TOOLING 


*THE DENNING MANUFACTURING 
COMPANY 
1775-81 East 87th St. CEdar 0801 
Designers and Builders 
HIGH GRADE DIES 


Special Machines 








HAHN MANUFACTURING COMPANY 
5332 Hamilton Ave. ENdicott 2205 
Modern equipped shop for building of 
MEDIUM AND LARGE 
DIES, TOOLS, SPECIAL MACHINERY 
Equipment includes: 

3” and 5” spindle Horizontal Boring Mills 
Large planers Vertical Mill 





THE INDUSTRIAL MACHINE CO. 
1436 East 47th Street Founded in 1903 


Builders of Special Machinery 
GENERAL MACHINE WORK 


THE McKINNEY TOOL & MFG. CO. 
1688 Arabella Rd. KEnmore 1681 


Roller Die Forming Machines 
Automatic Saw and Shear Cut-off Machines 
Special Machinery—Dies, Jigs and Fixtures 


MODERN TOOL & DIE CO. 


P. O. Box 2741 
West Park Branch CLearwater 6149 


DESIGNERS AND BUILDERS 
Tools & Dies Special Machinery 
STAMPINGS 








*OHIO TOOL COMPANY 
3160 West 106th St. CLearwater 3200 
Designers and Builders 


SHEET METAL DIES, TOOLS, SPECIAL 
MACHINERY, DIE CASTING DIES, 
RUBBER MOULDS 


« 
Modern Facilities 
150-Man Shop 





THE PARAMOUNT TOOL CO. 
1392-98 East 43rd St. ENdicott 2220 


JIGS, FIXTURES, DIES 
Experimental Work 





“The PHOENIX ICE 
MACHINE COMPANY 
2711 Church Ave. CHerry 1048 


Grinders 
12” by 100” Cylinder 
16” by 36” Surface 
Let us figure 





A. P. SCHRANER & COMPANY 
3338 Payne Ave. HEnderson 8644 
EXTERNAL CYLINDRICAL 
LAPPING MACHINES 
Special Machinery 
TOOLS, DIES, JIGS, FIXTURES 





*LYONS MACHINE COMPANY 
5601 Tillman Ave. WOodbine 2440-2441 


Manufacturers Special Machinery 
Tools, Jigs, Fixtures Tungsten Carbide Tools 


SWISS JIG BORING 


*THE SOMMER & ADAMS CO. 
18511 Euclid Ave. KEnmore 6810-0811 
DESIGNERS AND BUILDERS 
Special Machinery 
TOOLS, JIGS and FIXTURES 





*See larger display advertisement also. 


When you order or write about products described in TDM PROGRESS please mention the publication. 
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CONTRACT SHOPS 





*STAR MACHINE & TOOL CO. 
Established 1903 
9320 Woodland Ave. GArfield 2060 
DIES - JIGS - FIXTURES 
Special Machines 
JIG BORING with 
Pratt & Whitney Precision Equipment 
NEW OPENSIDE PLANER EQUIPMENT 
12 ft. x 48” Capacity 





TOOLS & GAGES, Inc. 


3106 East 63d St. Michigan 7230 
“Let us be your tool room. 


DESIGNERS AND BUILDERS 
Tools, Gages, Dies, Jigs, Fixtures 
Special Machinery 
SWISS JIG BORING 
DIE CASTING DIES 





THE J. C. ULMER C OMPANY 
1791 East 38th St. HEnderson 4601 
Tools, Dies, Jigs, Fixtures 
Special Machinery Designing and Building 


Experimental, Model, Punch Press and 
Screw Machine Work 


DETROIT 


Tool > 


THE VARIETY MACHINE & 
STAMPING COMPANY 
12095 Elmwood Ave. LAkewood 
Designers and Manufacturers 
DIES, METAL STAMPINGS 
250 tons capacity 


8433 





Dayton, Ohio 





*THE INTERNATIONAL TOOL CO. 
434-438 East First St. 
Manufacturers and Engineers 
Dies, Jigs, Fixtures, Gages 
Special Machinery, Machine Work, Designing 





Hamilton, Ohio 





*THE HAMILTON TOOL COMPANY 
220-222 Nerth B Street 
Designers and Builders of 
Tools, Dies, Jigs, Fixtures, Special Mach’y 
The Hamilton Portable Elevating Table 





*See larger display advertisement also. 
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DAVIS TOOL & ENGINEER- 
ING COMPANY 
6481 Epworth Blvd. TYler 46070 
TOOLS and DIES 
Special Machinery 
Sheet Metal 
Stampings and Assemblies 


*ENTERPRISE MACHINE PARTSCORP. 
Jerome Ave. at —— Rd. E. LOngfellow 9643-4 


Manufacturers of 
PRODUCTION MACHINE REPAIR PARTS 
Motor Drives, Gears, Worms, Tools, Fixtures 


Machine Overhaul Specialists 








THE INTERSTATE TOOL COMPANY 
19636 Mitchell Ave. TOwnsend 84853 
Manufacturers — Engineers 
Dies, Jigs, Fixtures, Gauges 
Special Machinery Machine Work 


*KOESTLIN TOOL & DIE 


CORPORATION 
3605 Humboldt Ave. 
Manufacturers 
Sheet Metal Dies “Grindrite”’ 


*MAJESTIC TOOL & MFG. COMPANY 
2948 Woodbridge St., East Fitzroy 1011 
Manufacturers 


General line of Tool and Die Work, Tool 
Details, Parker High Speed Grinding Spindles 





Die Grinders 





When you order or write about products described in 


NORTHEASTERN ENGINEERING CO. 
3125 E. Larned St. Fitzroy 1275 
Specialists in the Designing and Building 
of Progressive Dies 
Dies—Tools—Special Machinery 





*ROBBINS ENGINEERING COMPANY 
635 Mt. Elliott Ave. Fitzroy 4740 
Designers and Manufacturers 
Tools, Dies, Jigs, Fixtures 
Special Machinery and Experimental Work 





ROYAL OAK TOOL & MACHINE CO. 
621 E. ae St. ELmhurst 6580 
a 


Royal 


Manufacturers of 
Mich. i 


Tools, Dies, Jigs, Fixtures 
Special Machinery and Designing 
Hoch Self-Centering Cylinder Reamers 


STAR TOOL & DIE WORKS 
2522-24th St. LAfayette 1716 


BUILDERS of DIES 
Facilities for the Largest 


MANUFACTURERS 
of STAMPINGS 








*See larger display advertisement also. 
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Pontiae Motor Installs New Three-Way 
Boring Machine 


chining the mountings in rear axle 
housings to close tolerances has re- 
cently been installed by the Pontiac Mo- 
tor Division of General Motors Corpora- 
tion. 


\ NEW machine for accurately ma- 


This new three-way boring machine 
finishes the bores for the two 
differential carrier bearings 
and the pinion bore. By per- 
forming all three operations in 
one set-up, chances for mis- 
alignment due to setting the 
part up on different machines 
is eliminated. 

In the operation the differen- 
tial carrier is located from two 
drilled and reamed bolt holes 
and the face of the carrier on 
the three-way boring machine 
illustrated in Fig. 1. Cutting 
is with tungsten carbide tipped 
tools to minimize wear on the 
tools themselves. 

100 per cent inspection fol- 
lows this operation—Fig. 2. 
Pin to crossbore relationship is 
held to one thousandth above 
or below. In production the carriers run 
within .0002 in. for squareness in seven 
inches, even closer than specified by en- 
gineering drawings. Each bearing hole 





is inspected with a gage reading to .0001 
in., with a specified tolerance of .001 in. 

Production on these three-way ma- 
chines is at the rate of 60 carriers per 
hour. The machine itself is of a new 
type, completely automatic in cycle. A 
feature of the machine is the provision 





Fig. 1 


of tapered plates which permit ready 
adjustment of the boring spindles for 
height in case of the slightest wear on 
the machine ways. 


To go with this accurate machining 
of the differential carrier, pinion 
shanks are ground and lapped to size 
within plus or minus one tenth. 


So accurate has this production 
process proven that since its installa- 
tion not a single axle has had to be 
pulled out for adjustment from under 
an assembled car after final inspec- 
tion for quietness. 


This three-way boring machine has 
been designed and developed by the 
Ex-Cell-O Corp., 1200 Oakman Blvd., 
Detroit, Michigan, and additional in- 
formation may be had upon request to 
department TD. 























THE CONTINUOUS TYPE OF PRODUCTION 


MACHINE CUTS PARTS COSTS... 


For many years we have been develop- 
ing and building special machines to re- 
duce the time required for certain inter- 
mediate operations. 

We have designed and built automatic 
and semi-automatic machines for Con- 
tinuous Milling, Drilling, Polishing and 
Buffing. All embody certain ingenious 
basic principles which make them readily 
adaptable to machining many different 
products. 


THE SOMMER & 
18511 Euclid Avenue 





The machine illustrated is a 12-Spindle 
Continuous Drilling Machine equipped 
with automatic clamping fixtures. Rocker 
arms, connecting rods, gear shift yokes 
and gear blanks are a few products which 
it handles with greatly increased efficiency. 


Perhaps one of our Continuous Type 
Machines would solve a production prob- 
lem for YOU. Please write us about your 
requirements. 


ADAMS COMPANY 


Cleveland, Ohio 


REPRESENTATIVES 


John E. Livingstone & Co. 
2921 E. Grand Bivd., Detroit 





P. W. Frankfurter 
4623 Morris St., Philadelphia 


John E. Livingstone & Co. 
Windsor, Ontario 














Easier Die Accessibility . . . 


Perfectly Aligned Die Adjustment... 
Greatly Increased Production .. . 














The above combination of features practically assures the highly profitable opera- 
tion of this 


LESTER-PHOENIX H-HP2 DIE CASTING MACHINE 


But it has so many more that its performance is truly outstanding 


Positive Die Lock Completely Automatic Operating Controls 
Rapid Die Motion Finger-tip Control Adjustments 
Full Hydraulic Operation Easily Removable Furnace 


Our engineers are capable and experienced—ready to confer with you on die 
casting problems. 


Write us for detailed descriptive bulletin TD 


THE PHOENIX ICE MACHINE COMPANY 


Cerner West 28th and Church Streets Cleveland, Ohio 














